The neutron-deficient nucleus 75 Kr has been studied in two EUROBALL experiments. The analysis yielded a considerably extended level scheme including two newly observed excited high spin bands. The results are interpreted in the framework of the cranked Nilsson-Strutinsky approach. The calculations compare well to the experimentally established level scheme and predict the nucleus to be mainly prolate or triaxially deformed at high spin. Evidence for an oblate-prolate shape coexistence could not be found at high spin.
for N, Z = 36 at oblate deformation, for N = 38 at prolate deformation, and for N = 40 at a spherical shape are expected to be of major importance. For 72 Kr, the consequence should be a favored oblate deformation, whereas in 73, 74 Kr the prolate component should get more pronounced. In 75, 76 Kr even influences of the spherical gap on the structure maybrk occur.
Exactly this has been experimentally discovered for the even-mass Kr isotopes. In the nucleus 72 Kr indications for an oblate deformation in the main component of the groundstate band at low spin have been found [6] [7] [8] [9] . In contrast, for 74 Kr [6, [10] [11] [12] the unperturbed oblate and prolate states are nearly degenerate, leading to strongly mixed configurations in the ground-state band. Finally, in 76 Kr [13, 14] the influences of the oblate or spherical shell gaps are found to be very small. The result is a nearly pure prolate deformation in the ground-state band.
For the case of the odd-mass neutron-deficient Kr isotopes the first evidence for coexisting prolate and oblate shapes was found in 75 Kr [15, 16] . The large mixing ratios deduced for the transitions connecting the low-spin yrast states were interpreted as a consequence of a mixture of oblate and prolate components. Encouraged by this unique experimental result the major aim of the present work is to investigate the development of the nuclear shapes of 75 Kr with rising spin. 
FIG. 1. (Color online)
The single-particle energies in a symmetrically deformed Woods-Saxon potential as a function of the quadrupole deformation parameter β 2 [5] .
II. EXPERIMENTS
Two experiments were performed at the XTU tandem accelerator of the Laboratori Nazionali di Legnaro to investigate the high-spin states of 75 Kr. Population of the demanded high-spin entry states in 75 Kr has been assured by applying the fusion-evaporation reaction 40 Ca( 40 Ca,4p1n) 75 Kr at beam energies of 180 MeV and 185 MeV, respectively. In the first experiment a 1 mg/cm 2 layer enriched to 99.965% in 40 Ca was evaporated onto a 16 mg/cm 2 gold backing, whereas the target in the second experiment consisted of a 0.9 mg/cm 2 self-supporting 40 Ca foil. The evaporation codes EVAPOR [17] and CASCADE [18] predict 11.6% of the total cross section of about 1 b for the channel leading to 75 Kr at a beam energy of 180 MeV. This cross section of more than 100 mb indeed ensures a sufficient population of states in 75 Kr. On the other hand the relative cross section of less than 12% in combination with the expected entry states at angular momenta above 35h clearly points out the need for a high granularity of the γ spectrometer and a very good reaction-channel selectivity.
The required granularity was provided by the very efficient γ spectrometer EUROBALL [19] . For a proper reactionchannel selection, additional ancillary detectors were used in the two experiments. For the identification of charged particles the Italian Silicon Sphere (ISIS) was used [20] . It consists of 40 silicon telescope detectors covering 78% of the total solid angle. Each of them consists of a 130 μm thick E and a 1 mm thick E detector. The ISIS detectors were mounted inside the EUROBALL spectrometer symmetrically around the target. Furthermore, the EUROBALL section including tapered germanium detectors under forward angles with respect to the beam direction was replaced by 50 BC501A scintillation detectors in the experiment with the self-supporting target. These detectors form the Neutron Wall (NWALL) [21] providing the coincident detection of neutrons evaporated during the reaction process. In particular, these neutron detectors were essential to provide the selectivity which was extremely important for the analysis of the 4p1n reaction channel leading to 75 Kr. The data were taken in both experiments for about 6 days. They were stored on magnetic tape under the condition that at least three germanium detectors were hit. In the second experiment an additional trigger condition demanding one neutron in coincidence to two hits of germanium detectors was used. In total, about 175 and 279 GB, respectively, of list-mode data were written to tape in the two experiments.
III. DATA ANALYSIS
The experimental data of the two experiments were analyzed with respect to two major aims. The first was to identify new excited levels by its depopulating γ transitions. The second was to assign spins by analyzing the multipole orders of the γ transitions.
All spectra of the germanium detectors were first energycalibrated and corrected for thermal instabilities resulting from the electronics. Furthermore, the data of the composite detector systems were processed by recombining γ -ray energies deposited in neighboring crystals [22] . In the case of the experiment with the self-supporting target the Doppler shift due to the emission in flight was taken into account by another linear recalibration. Within this energy correction also the kinematical effects of the evaporated α particles onto the recoil velocity were considered. Random coincidences and delayed coincidences were suppressed by setting a prompt time window of approximately 50 ns width.
The charged-particle identification was performed by setting two-dimensional gates in the E − E + E matrices corresponding to the 40 silicon telescope detectors. Hereby the mass and charge dependence of the energy deposition in the E detectors has been used. The neutron-γ discrimination has been achieved by measuring the time of flight and by analyzing the shape of the detector pulse.
Optimizing the gates with respect to a minimal misidentification yielded particle identification efficiencies of 30%, 21%, and 18% for protons, α particles, and neutrons, respectively.
The nucleus 75 Kr was predominantly analyzed in the threedimensional neutron-gated and non-particle-gated E γ cubes. In the spectra mentioned below, e.g., the label (179, 254; 1115) is equivalent to a sum gate at 179 keV and 254 keV on the first and a gate at 1115 keV on the second axis of a threedimensional symmetrical γ -energy cube.
To identify new γ -transitions and excited levels, many different particle-gated spectra were analyzed. This included symmetrical cubes up to a dimension of four. The effective detection angle for the γ rays was between 123
• and 129
• in the case of the experiment with the self-supporting target. This is a consequence of the combination of at least two detector types in the EUROBALL spectrometer having very different γ -ray detection efficiencies. In the calculation of the effective detection angle the symmetry of the angular distributions relative to 90
• as well as the efficiencies of the individual detectors were taken into account.
To minimize systematic errors as a consequence of the high density of peaks in the spectra, two different methods for the background subtraction were utilized [23, 24] . The level order inside the bands was, in the case of levels depopulated by a single γ transition, determined by the relative intensities of the transitions. The multipole orders of the γ transitions were deduced from directional correlations from oriented states (DCO) [25, 26] . The DCO analysis was carried out by exploring up to three-dimensional particle-gated and nongated spectra. In the case of three dimensions, the first gate was applied to provide a clean DCO matrix containing mainly data of the nucleus of interest. The DCO matrices were constructed by sorting the γ -ray energies registered in the cluster section against the ones detected in the clover section. The effective angles for these detector groups were 103.3
• and 139.4
• , respectively. In this analysis it was possible to clearly distinguish stretched I = 2 and I = 1 transitions. In contrast, for large admixtures of I = 2 components to the I = 1 transitions and for I = 0 transitions, the difference of the DCO ratio to stretched I = 2 transitions vanishes. Hence, for the unambiguous assignment of spins to the levels, two additional arguments were applied. The first results from the reaction type, in which the final nuclei are populated at very high spin. Consequently, the deexcitation via statistical and discrete depopulations to levels close to the yrast line takes also place at very high spin. Hence, the population of levels more than 1 MeV above the yrast sequence at low spin as well as decreasing or persisting spin values with rising excitation energy are unlikely. The second argument is related to the different probabilities for E1, M1, E2, and M2 transitions of a certain energy. In the case of, e.g., a level being depopulated by an E1 and an M2 transition of less than 1 MeV, the M2 branch should be suppressed and should have a small branching ratio.
IV. PREVIOUS RESULTS FOR 75 Kr
In the past two decades, many analyses of the nucleus 75 Kr have been performed and a comprehensive excitation scheme could be established [16, [27] [28] [29] [30] [31] [32] [33] . The most complex γ -spectroscopic investigation has thereby been the one in Ref. [16] . Within this analysis, data of four different experiments were used to identify formerly unknown γ transitions and excited levels and to derive level lifetimes, spins, parities, and mixing ratios. This analysis yielded a level scheme consisting of three major bands. Their deexcitation pattern indicates the nucleus to reside in the strong coupling limit. Furthermore, some low-spin band heads and two high-spin side bands were established. The deviation of the experimental data from results of rigid triaxial-rotor-plus-particle (RTRP) calculations has, within the interpretation, been tentatively attributed to a coexistence of oblate and prolate shapes at low spin. This assumption is supported by total Routhian surface (TRS) calculations, which for low rotational frequencies predict coexisting oblate and prolate minima.
Level lifetimes of nine positive-parity states up to I π = 33/2 + and seven negative-parity states up to I π = 27/2 − were deduced using the Doppler-shift attenuation method [34] and the resulting transition quadrupole moments were compared with predictions of the projected shell model [35] .
V. EXPERIMENTAL RESULTS
Positive-parity states in 75 Kr are shown in Fig. 2 . Band 1, based on the I π = 5/2 + ground state [36] , could be extended up to spin I π = (53/2 + ) at an excitation energy of 16 661 keV. The in-band and interband transitions determine the level sequence up to the 9650 keV level, whereas the order of higher-lying levels is based on relative γ -ray intensities. Spins and parities are proposed according to the assignments of Ref. [16] and are supported by the derived DCO ratios listed in Table I . For the 2036 keV and the 2671 keV transitions DCO ratios could not be deduced. Hence, the spins and parities for the 11 686 and 16 661 keV levels are given tentatively. The spectra shown in Fig. 3 contain mainly peaks corresponding to transitions in band 1. At this point it has to be mentioned that in the two lowest excited states of band 1 the intensity flow shows some irregulaties for which a physical explanation cannot be given. The intensity of the 187 keV transition depopulating the 7/2 + state at 187 keV is 20% smaller than the sum of the intensities of the feeding transitions (584 and 191 keV) and the sum of the intensities of the transitions (378 and 191 keV) depopulating the 9/2 + state at 378 keV is 10% smaller than the sum of the intensities of the feeding transitions (690 and 393 keV). Neither the lifetimes nor the internal conversion may explain this deviation. Most likely, this hints to a systematic error in the determination of the intensities of the 187 and 191 keV transitions from the projection of the neutron-gated γ -ray energy matrix.
Band 5 built on the 727 keV state has been extended up to an excitation energy of 17 605 keV and a spin of I = (57/2). It is connected to band 1 by four transitions (see Fig. 2 ). The DCO ratios of the 540, 1152, and 1513 keV linking transitions support the I π = 9/2 + and the I π = 13/2 + assignments for the 727 and the 1530 keV levels, respectively [16] . The I = 2 type of the 1051 and 1513 keV transitions hints to I = 17/2 for the 2581 keV state. Due to the regular band structure, the parities of this state and of the levels at higher excitation energy in this band are most likely positive.
The DCO ratio of the 1009 keV transition favors the assignment I π = 21/2 + for the 3590 keV level. The placement of the 1009 keV transition is determined by the populating 1139 keV transition.
The sequence of the in-band transitions was fixed by their relative intensities. Thereby the placement of the 1642 keV transition above the 1501 keV transition is not unambiguous, but is probable due to the development of the transition energies in the band. The spins assigned up to the 8405 keV level are supported by the DCO ratios of the in-band transitions. Above the 8405 keV state the proposed spins and parities are considered most likely due to the regularity of the band. The in-band transitions are clearly seen in the spectra (top and middle panel) in Fig. 4 . The strong appearance of the 897 keV transition in the upper spectrum could hint to an unknown transition feeding band 1. This may also explain the comparably low intensity of the transitions depopulating the positive-parity yrast states above the 9906 keV level deduced in the present work.
Band 6 is connected to band 1 via the 1816, 1673, 1660, and 1877 keV transitions (see Fig. 2 ). The I = 2 character of the 1660 and 1673 keV transitions in combination with the DCO ratios of the 946 and 1216 keV in-band transitions supports the assumption of spin I = 21/2 for the 3782 keV level. The assigned parities are given tentatively, because a change in parity cannot be excluded from the experimental data. The spins and the parities tentatively assigned to the 7439 and 9139 keV levels are most likely with respect to the regular band structure. The bottom spectrum in The band head of band 9 is well established via the three transitions to bands 1 and 5, respectively. The spin of the 1758 keV level is limited to an upper value of 13/2 due to the 1030 keV transition to the 9/2 + state in band 5. The connection to the 13/2 + state of band 1 restricts the spin on the other hand to a lower limit of 9/2. In combination with the DCO ratios of the 987 and 1030 keV transitions and the considerations in Sec. III, the 1758 keV level has most probably I π = 13/2 + . The position of the 1212 keV transition above that at 1062 keV is unambiguously given by the relative intensities. The DCO ratio of the 1062 keV transition favors spin and parity I π = 17/2 + for the 2820 keV state. In the bottom spectrum of Fig 75 Kr. e Relative intensity of the γ transition. The intensity of the 187 keV transition was set to 200. f Relative intensity of the γ transition taken from Ref. [16] . The relative intensities were renormalized with respect to the 393 keV, 584 keV, 298 keV, and 690 keV transitions for links to positive-parity states and to the 254 keV, 433 keV, 294 keV, 547 keV, and 654 keV transitions for links to negative-parity states. g vDCO ratio deduced using an E2 transition as the gating transition. The expected values deduced from averages of numerous known stretched I = 1 and I = 2 transitions are 0.55(2) and 1.00(3), respectively. h Branching ratio. i Branching ratio taken from Ref. [16] . j Deduced from the backed-target experiment. k Incompatible DCO ratio. l Energy difference of levels.
The well established band 2 is linked to band 1 through the 171, 179, 314, and 359 keV transitions (see Fig. 6 ). The spin and parity of the 179 keV band head were derived in previous work to be I π = 3/2 − [16] . Band 2 shows two regular signature branches with linking M1/E2 transitions in the low-energy part up to the I π = 31/2 − state. Above this, the sequence of the newly established transitions is fixed by the relative intensities. Spins and parities have been proposed up to the 14 015 keV level in accordance to the DCO ratios and previous analyses. The assignments for the 16 355 and 19 138 keV levels were made on the basis of the regularity of band 2. The upper spectrum in Fig. 7 shows predominantly the in-band transitions of the unfavored states in band 2 whereas in the bottom spectrum mainly the transitions between the favored states can be seen. the intense E2 and M1 in-band transitions and the links to band 2. In this part of the level scheme, the 2658 keV level depopulating to the 1761 keV level could be added. The regular band pattern including the 303 keV and in particular the 688 keV transitions leads to spin and parity of I π = 15/2 − for the 2658 keV state. This is supported by the DCO ratio of the 688 keV transition indicating I = 2 character. Furthermore, additional linking transitions from band 3 to bands 2 and 10 and vice versa have been identified beneath an excitation energy of 7.4 MeV. These inter-band and the in-band transitions ascertain the order of the excited states up to the 7367 keV level. Above, the relative intensities fix the sequence of the in-band transitions. Only in the cases of the 1878 and 1662 keV transitions would the inverse order also be possible. Close to 13 MeV excitation energy in the negative-signature states a band crossing with band 2 is taking place, leading to the observed interband transitions.
The spins and the parities in the low-energy part were taken from Ref. [16] in agreement with the determined DCO ratios. For higher excitation energies, the regular band pattern and the DCO ratios suggest the attributed spins and parities up to the 14407 and 17644 keV levels. For the two and three levels of highest excitation energy with negative and positive signature, respectively, the spins and parities are proposed tentatively because of the lack of DCO ratios. Figure 8 contains two spectra predominantly showing the in-band transitions between negative-(top) and positive-signature states (bottom) and the subsequent links to band 2 and band 10.
In contrast to the level scheme proposed in Ref. [16] the assignment of states of positive signature to the bands 2 and 3 above the I π = 21/2 − has been exchanged on the basis of systematics of the neutron-deficient odd-mass Kr isotopes 75,77 Kr that have very similar level schemes. As shown in Fig. 9 064310-9 for band 3 in 75 Kr and the corresponding structure in 77 Kr, the signature splitting is consistent for the proposed level order, whereas the agreement of the solution published in Ref. [16] with 77 Kr is worse. A comparable systematic agreement has been achieved for band 2 in this way.
Band 4 has been observed in the present work for the first time. It depopulates to positive-as well as to negative-parity states as is shown in Fig. 11 and has been established up to excitation energies of 11 835 keV and 15 020 keV for negative and positive signatures, respectively. The most intense interband transition is the one at 927 keV known from previous work. It links band 4 with the 2115 keV state and its DCO ratio indicates I = 2 character. In combination with the general considerations in Sec. III this feature suggests an assignment of I π = 17/2 − for the 3042 keV level. However, the assignment is not compatible with the DCO ratio of the weak 855 keV transition depopulating the 2821 keV level. The excitation energies of the the levels in band 4 are well established through the multiple interband transitions. The I = 1 in-band transitions fix the sequence of the I = 2 transitions up to the 6140 keV level. Above that, the level order was determined on the basis of the relative intensities of the transitions. For the deexcitation of the levels above the 8304 and 6140 keV levels of negative and positive signature, respectively, a DCO analysis could not be performed. The top and middle spectra in Fig. 10 contain mainly the in-band transitions of band 4 between states of negative and positive signature. These spectra demonstrate the weak population of this band in comparison with the excited levels in the proximity of the yrast states.
In the already known band 10, an excited level at 673 keV state populating band 2 has been established (see Fig. 11 ). The DCO ratio of the 314 keV transition favors spin and parity I π = 5/2 − or I π = 9/2 − for the 673 keV state. This does not fit well with the higher-lying I = 2 sequence and has therefore not been marked in the level scheme. Additionally, two deexcitations of higher-lying levels in this band have been identified. The sequence could not unambiguously be determined from the spectra because the transition energy of 1034 keV is close to the intense 1030 keV γ ray. This may be seen in the bottom spectrum of Fig. 10 . The peak at approximately 1030 keV, which is remarkably large compared with the peaks at 688, 788, and 897 keV, is considered as the superposition of the 1030 and 1034 keV γ rays. Summarizing the experimental results discussed above, the level scheme of 75 Kr has been considerably extended in the present analysis. This extension includes newly established bands as well as the extension of known sequences and the rejection of levels proposed earlier. All the extracted experimental data are listed in Table I . For comparison, the branching ratios and the relative intensities deduced in Ref. [16] are also given. The tendency toward lower intensities at high spins in the data of Ref. [16] compared with the present ones thereby reflects the higher-lying entry region in the present experiment.
VI. CNS CALCULATIONS FOR 75 Kr
The structure of 75 Kr containing various high-spin bands has been interpreted in the framework of the configurationdependent cranked Nilsson-Strutinsky approach [37] . This model was chosen because it has proven a good capability of describing collective high-spin excitations all over the nuclide chart. It is based on the cranking model, and the single-particle energies are adjusted to nuclei of the A ≈ 80 mass region. It predicts an excitation energy minimized with respect to the deformation parameters 2 , 4 , and γ for a certain spin and a given configuration. In this way, the model allows the assignment of deformations to the high-spin states through the identification of the configuration providing the best agreement between calculated and experimental excitation energies for the different excited states of a band. As in the cranking model, signature and parity are good quantum numbers in this approximation.
Pairing correlations, which empirically are considered to play a minor role at high spin, are neglected as well as the mixing of different configurations. According to these assumptions, the predictions of the calculations are compared with the experimental results for levels with spins I > 10h only. The configurations are given by fixing the number of particles in the orbits of the highest spin and in all the others for each oscillator shell, separately for protons and neutrons and the different signatures α = ±1/2. Because the Fermi level of protons and neutrons for the nucleus 75 Kr is close to the N = 4g 9/2 orbit, excitations to the h 11/2 intruder orbit can be neglected.
The configurations are in the following labeled by their number of protons and neutrons in the N = 4g 9/2 shell, (p N=4,g 9/2 , n N=4,g 9/2 ). The parity and signature of each band 064310-11 is given explicitly in each chapter and in the figure captions. Configurations with the same number of protons and neutrons in the g 9/2 shell, but different occupation of the fp shell, are labeled as (p N=4,g 9/2 , n N=4,g 9/2 )−1, (p N=4,g 9/2 , n N=4,g 9/2 )−2, . . .. Band 1 in 75 Kr is built on the I π = 5/2 + ground state. The E2/M1 deexcitation pattern in combination with the small signature splitting suggests that the nucleus is in the strong coupling limit. Referring to the single-particle energies in a deformed potential (see Fig. 1 ), the only possible explanation is that the unpaired neutron occupies the [422]5/2 orbit at a prolate deformation of about 2 = 0.4 or an oblate one of approximately 2 = 0.35. Consequently, there are five neutrons and at least two protons expected to occupy the g 9/2 orbits. In agreement to these considerations the best reproduction of the experimental data is achieved through a (2,5) configuration for both, positive-and negative-signature states (see Fig. 12 ). Although the absolute excitation energy is overestimated in the calculations, the development of the energies with rising spin is very well described. The nuclear shape resides for the whole band above spin I = 10 close to collective prolate. Merely a slight trend to less collective triaxiality associated with a drop of the deformation parameter value from 2 ≈ 0.33 to 2 ≈ 0.23 can be noticed with rising spin (see Fig. 13 ).
In band 5, only positive-signature states have been observed, although the levels lie close to or form the yrast states of positive parity. Hence, the negative-signature states seem to be highly unfavored. Under the assumption of axial symmetry this hints to strong Coriolis effects. Referring to the single-particle energies in the deformed potential (see Fig. 1 ) and restricting to one-quasiparticle (1qp) excitations, the [440]1/2 orbit would be the only candidate explaining the I π = 9/2 + band head and the strong signature splitting. This should result for both particle and hole excitations at a moderate prolate deformation. On the other hand, the energy of the 13/2 + to 9/2 + transition indicates a large deformation. Assuming the nucleus to be in the decoupling limit and applying the Grodzins rule [38] , this decay energy is equivalent to a quadrupole deformation of 2 > 0.3. Furthermore, the TRS calculations in Ref. [16] predict an oblate minimum at |β 2 | > 0.3 which also contradicts the configuration in which the unpaired neutron occupies the [404]9/2 orbit. In conclusion, the most probable solution, which would agree with the TRS calculations, is the oblate deformed configuration with two protons and five neutrons in the g 9/2 orbit and the unpaired neutron occupying the [422]5/2 orbit. The band head with I π = 5/2 + as well as the negative-signature states may not yet have been observed due to the depopulation via the strong interband transitions close to the band head. Furthermore, such an oblate deformed configuration is not expected to persist up to high spin, but should be crossed by a prolate or triaxial band.
This thesis is compliant with the CNS calculations, which favor an assignment of a configuration with three protons and four neutrons in the g 9/2 orbit at high spin [labeled "(3,4)-1" in Fig. 12 ]. This is equivalent to an at least three-quasiparticle (3qp) excitation consisting of the unpaired neutron and a broken fp-shell proton pair. The development of the experimental excitation energies as a function of the spin is well described. The shift up in energy with respect to the (2,5) configurations has two different reasons. On the one hand, it is a consequence of the overestimated single-particle energies for the g 9/2 orbit, yielding systematically lower excitation energies for configurations with just two protons in the g 9/2 orbit. On the other hand, a mixing due to the close-lying (3,4)-1 and (3,4)-2 configurations could in this case be responsible for another reduction of the experimental excitation energies in band 5. The deformation in band 5 starts at 2 = 0.34 and γ = −18
• for the I = 21/2 state and above I = 55/2 it is smoothly changing to a noncollective oblate deformation. At a spin of I = 65/2, this configuration is predicted to terminate at a spin of I = 65/2, which is below the maximum configuration spin of I = 69/2 at γ = 60
• . For the bands 6, 7, 8, and 9 the lack of experimental information prevents an unambiguous assignment of configurations.
Summarizing the results for the positive-parity states, any evidence for an oblate deformation at high spin could not be found. In the ground-state band the presumably prolate deformation at low spins stays up to the maximum configuration spin slightly tending to noncollective triaxiality. In contrast, band 5 is predicted to terminate at I = 65/2.
The yrast states of negative-parity form band 2 in the low-spin region. Spin and parity of the band head as well as the ones of the low-lying excited states are well established. The deexcitation pattern, indicating the nucleus to be in the strong coupling limit, suggests K > 1/2. In combination with the I π = 3/2 − band head and the low excitation energy the only solution is a configuration with the unpaired neutron in the [301]3/2 orbit (see Fig. 1 ). Starting from the energy gaps at prolate and oblate deformation, respectively, this would most probably be equivalent to a configuration with two protons and four neutrons in the g 9/2 orbit. In the oblate case a configuration including two protons and two neutrons in the g 9/2 orbit would also be possible. Assuming prolate deformation, this should lead to a reduced deformation in the low spin-region in comparison to band 1. The irregular decay pattern in the positive-signature branch of band 3 indicates a crossing at approximatelyhω = 0.4 MeV. This may be explained with a transition from a 3qp configuration at higher spin to a 1qp configuration beneath the crossing. As in band 5, such a 3qp configuration should consist of the unpaired neutron and a broken fp-shell proton pair which is preferred due to Coriolis effects. The proton breakup leading most likely to three protons in the g 9/2 orbit would also explain the absence of another strong up-or back-bending in band 3 abovehω ≈ 0.4 MeV. In agreement with these considerations, the CNS calculations predict a (2,4) configuration to be the lowest in energy for both positive-and negative-signature states (see Fig. 14) . These configurations reproduce the slope of the excitation-energy curves with rising spin qualitatively and are therefore assigned to band 2.
Band 3 shows an inverse signature splitting favoring the negative-signature states. Assuming a closed 56 Ni core, this signature splitting and also the development of the excitation energies with spin are very well reproduced by the (3,5)-1 configuration.
Even the excitation energies relative to the (2,4) configuration are comparable to the ones experimentally observed, taking the systematic underestimate of the excitation energies of the two-proton configurations into account. For comparison only, the drawn energies of the configuration (2,4) were shifted up by 0.6 MeV [labels (2,4) s in Fig. 14] . Allowing a breaking 56 Ni core, the situation seems to be more complicated. In this case, there are two additional signature partners occurring, which are favored in the lowand mid-spin region in comparison to the (3,5)-1 configuration (cf. Fig. 14) . In contrast to the (3,5)-1 configurations, they do not reproduce the experimental signature splitting at all. The calculated energies of the energetically favored configurations reproduce the experimental level energies well. The overstimate of energies calculated for band 5 with respect to band 1, which systematically occurs for configurations with more than two particles in the g 9/2 orbits, is the consequence of too high single-particle energies of the g 9/2 orbits. The large open circles in this figure mark the calculated energies, for which the minimum in the potential energy surfaces is located at γ = 60
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Hence, the association of the (2,4) and the (3,5)-1 configurations at a closed 56 Ni-core with bands 2 and 3, respectively, is considered unambiguous. The unusual band crossing observed in band 3 athω ≈ 0.4 MeV may therefore represent the transition from the nearly prolate 3qp to the tentative mainly oblate 1qp state.
The deformations in the negative-and positive-signature branches are close to the ones at the calculated initial spins of I = 21/2 and I = 23/2, respectively, located in the proximity of γ = 0 (see Fig. 15 ). In contrast to band 2, where a trend to less collectivity and a reduction of the deformation to 2 ≈ 0.2 with rising spin is found, the deformation in band 3 stays at collective values of 2 > 0.25 up to the maximum configuration spin. For band 4, the situation is comparably unambiguous as may be seen in Fig. 14 (top) . In this case the two possible Fig. 12 ). Here and in the following, the deformation parameters are used in the Lund convention.
candidates (3,5)-2 and (3,5)-3 were found to reproduce the signature splitting and the development of the excitation energies with rising spin qualitatively. They are presented in the figure by triangles: open for negative and filled for positive signature. For further predicted energetically favored configurations either the development of the excitation energies or the small signature splitting is not described.
Taking the single-particle energy dependence into account by applying a globally adjusted parameter set, not only the assignments to bands 2 and 3 are supported, but also the association of band 4 with the (3,5)-3 configuration is favored. This is a consequence of the shift up in energy for the configurations containing a broken 56 Ni core as, e.g., (3,5)-2 and (3,5)-3 in the global parameter set.
As in band 3 the deformation of the nucleus stays close to collective prolate up to the maximum spin of this configuration. Merely for the states of highest spins it is slightly tending to collective triaxiality with γ ≈ 10
• (see Fig. 15 ). Due to the polarizing effect of the hole in the f 5/2 shell, the initial quadrupole deformation 2 ≈ 0.37 at spin I ≈ 10 is larger compared to the configurations (2,4) and (3,5)-1. Within the band, it is predicted to decrease to 2 ≈ 0.3 close to the maximum configuration spin. As in the positive-parity states, also in the negative-parity bands any evidence for an oblateprolate shape coexistence at high spins has not been found, as it has been identified in 76 Rb, lately [39] . In 76 Rb coexisting oblate and prolate shapes were found up to spin I = 31.
VII. CONCLUSION
In conclusion, the level scheme of 75 Kr has been considerably extended in the present work. This includes the revision of the level scheme proposed by in earlier work as well as more than 100 newly identified or placed transitions and about 70 levels established for the first time. Furthermore, the performed DCO analysis supported the former spin assignments in most cases and yielded about 60 new spin assignments. The newly identified or extended high-spin bands in 75 Kr are described well within the CNS approximation. The results thereby not only match the expectations for the low-spin region derived from a simplified model as the single-particle energies in a deformed potential, but also fit systematically well in the predictions of this approximation for the other neutron-deficient Kr isotopes.
It turns out that in spite of the shape coexistence at low spin no further indication for influences of an oblate deformation could be identified at high spin. Moreover, the nucleus is predicted to be mainly collective prolate deformed, slightly tending to noncollective triaxiality in the bands 1, 2, and 4 close to the maximum configuration spin.
